Introduction
socio-economic variables such as the woman's income, education level, health insurance status, and the effect of medical recommendations (Dinshaw et al., 2007; Wang et al., 2010; Parke et al., 2011; McFarland, 2013; Soneji and Fukui, 2013; Kristensson et al., 2014; Menvielle et al., 2014; Roman et al., 2014; Mermedo-Carrasco et al., 2015; Ricardo-Rodrigues et al., 2015; Rifai and Nakamura, 2015; Chang et al., 2016; Farzaneh et al., 2017; Kelly et al., 2017; Salem et al., 2017) .
Brazil does not have an organized public program of cervical cancer screening by invitation. Instead, women who visit public health service centers are invited opportunistically for screening (Derchain et al., 2016; Franco et al., 2017) . The Brazilian Ministry of Health recommends the Pap smear for about 55 million women aged 25 -64 years (INCA, 2017) . Regarding the time interval of screening, two initial annual tests are recommended. If these tests are negative, a new test in every third year is recommended (INCA, 2017) .
Regarding socio-economic variables that affect women's screening behavior, several previous Brazilian studies focused on public databases without explaining causal factors of differences between distinct populations (Novaes et al., 2006; Correa et al., 2012; Martínez-Mesa et al., 2013; Amorim and Barros, 2014; Filha et al., 2016; Barbosa, 2017) . Other studies focused on single local populations of different regions in Brazil (Muller et al., 2008; Fernandes et al., 2009; Albuquerque et al., 2009; Gasperin et al., 2011; Albuquerque et al., 2014; Oliveira et al., 2014) . Taken together, these studies established that education, occupation status, and relationship status were important socio-economic variables that affected women's cervical cancer screening behavior. There are no studies that analyzed underlying causal differences between populations regarding the impact of these variables on Pap smear performance.
High incidence and mortality rates in the Northeast and Central East region highlight the need to better understand socio-economic variables that affect women's screening behavior. As the Pap smear can help to reduce burden of disease, it is important to understand the motivations for women's screening behavior, especially avoidance, as a basis for better guidance of public health campaigns. We addressed the question of how variables affect women's Pap smear performance in two distinct populations. The study aimed to elucidate the possible differences regarding screening behavior of these women, and to identify the underlying socio-demographic variables in both populations.
Materials and Methods

Ethics approval
Both sampling protocols of this study were reviewed and approved by the Brazilian National Research Ethics Committee (CAAE Plataforma Brasil: 63089416.0.0000.5187 and CEP/UFMS nº 1719). Informed verbal consent was obtained from each participant.
Location of the study
Data for the present cross-sectional study were obtained from Campo Grande, the capital of the state of Mato Grosso do Sul (MS) in the Central East region, and from Campina Grande, the second largest urban center in the state Paraíba (PB), in the Brazilian Northeast region. The air-travel distance between Campo Grande and Campina Grande is 2,496 km (1,551 miles).
Campo Grande (MS) has 786,797 inhabitants and is situated inland about 880 km away from the closest point at the Atlantic coast (IGBE, 2010) . The Human Developmental Index is 0.784. The per capita income is R$1,089.37 (~$339 US). The Family Health Strategy ("Estratégia de Saúde da Família"), a priority project for the organization of primary health care in Brazil, covers potentially 34.35% of the whole population (Ministério da Saúde, 2017). Campina Grande (PB) has 385,213 inhabitants and is situated 125 km from João Pessoa, the capital of PB on the Atlantic coast. The Human Developmental Index is 0.720 and the per capita income is R$630.03 (~$196.00 US). The Family Health Strategy covers potentially 83.47% of the entire population (Ministério da Saúde, 2017).
Study population
Women were eligible for the study if they did not have any type of cervical, ovarian or breast cancer. Women aged 40 and older receive an official recommendation to participate on the public mammography-screening program (INCA, 2017) . Therefore, the present study focused exclusively on women aged 40 -64 years.
In MS, data were obtained from 599 women who exclusively used public health care providers. Women were identified in registers of 29 Family Health Strategy Units, and were visited at home for data sampling by one of the authors. Data sampling was performed between January and December 2013. In PB data, were obtained from 338 women. Of these, 104/338 (26.3%) used public and private health care providers. Data were obtained by one of the authors in waiting rooms of two public health care centers. There were no differences between data of women from both health care centers. Data sampling was performed between March and October 2017.
Questionnaires and measures
In both MS and PB, data sampling was performed by interviews. In MS, a structured questionnaire was applied. Interviews performed in PB were based on a modified structured questionnaire developed in previous studies (Freitas and Weller, 2016a; Freitas and Weller, 2016b) . Both questionnaires were subdivided into the following sections: 1) socio-economic characteristics; 2) reproductive and health characteristics, including information regarding previous biopsies, breast, ovarian and cervical cancer of the participant and first-degree relatives; 3) adherence to screening programs, including clinical breast examination, mammography, and the Pap smear test; and 4) information regarding use of health services.
Educational levels were defined as follows: elementary school with duration of nine years was defined as "Low"; analysis were entered into the model. Then, variables with significance level less than 0.05 were kept in the model. Backward selection was used when significant variables were selected. The final model was tested for fitness using the likelihood ratio test. All statistical analyses were performed using SPSS STATISTICS™ software (SPPS; IBM company; version 24).
Results
Comparison of data revealed differences between women from MS and PB (Table 1) : the mean age of women from PB and MS was 51.08 (SD = 8.89) and 52.86 (SD = 8.89) years, respectively (p = 0.003; Table 1 ). Of all 599 women from MS, 230 (38.40%) were aged 40 -49 years, whereas 167 out of 338 (49.41%) women from PB belonged to this age category (p = 0.005; Table 1 ). High education level, defined as schooling > 12 years, was only found among 30 (8.88%) women from PB, whereas in MS, 570 (95.16%) and 29 (4.84%) women, had low and intermediate educational levels, respectively (p = 0.000; Table 1 ). A positive occupation status was identified for 137 (22.87%) women from MS and 107 (35.47%) from PB (p = 0.002; Table 1 ). Finally, women from MS performed the Pap smear more often than did women from PB (Table  1) : Information obtained from women in MS revealed that 116 (19.37%) had never performed the Pap smear, whereas in PB, 94 (27.81%) women had never performed it (p = 0.025; Table 1 ). No significant differences were middle school with duration of 12 years was defined as "Middle"; higher educational levels were defined as "High". Income was sampled from PB, but not from MS. Income was defined as minimum wage and multiple values of the minimum. In 2017, the minimum wage was R$937.00/month. In December 2017, this value was equivalent to about $290.00 US/month. The following definitions were applied: ≤ 1 x minimum wage = low income; > 1 x minimum wage and ≤ 2 x minimum wage = intermediate income; > 2 x minimum wage = high income. Ethnic origin was based on self-reporting by interviewed women.
Women were asked about their adherence to recommendations by the public screening program. If asked about Pap smear performance, the following options were distinguished: never, sometimes, every year, and every other year.
Statistical analysis
Pearson's Chi-Square (χ
2
) test was applied to compare categorized variables. The t-test was applied to compare continuous parametric variables. Results of multinomial logistic regression were presented as adjusted odd ratios (OR), 95% confidence interval (95% CI) and P-values. P values of regression analyses were calculated using likelihood ratio tests (PLRT) for each independent variable. Significant variables from univariate regression analysis were used for regression modeling: variables with significance level less than 0.2 in the univariate found for marital status and ethnic origin between women from MS and PB (p = 0.234; p = 0.059; Table 1 ). Age-specific differences of Pap smear performance were found in both groups of women from MS and PB (p = 0.001; p = 0.000; Table 2 ): Compared with women aged 60 -69 years, those from MS and PB aged 40 -49 years, had a 3.438-fold (95% CI: 1.952 -6.057) and 3.543-fold (95% CI: 1.658 -7.627) higher performance rate of the Pap smear ≥ three times within the last three years (Table  2) . Similarly, among women from MS and PB aged 50 -59 years, the performance rate of the Pap smear ≥ three times, was 2.961-fold (95% CI: 1.685 -5.202) and 3.556-fold (95% CI: 1.658 -7.627) higher, respectively, than rates for women aged 60 -69 years (Table 2 ). In addition, the chance of women in MS, aged 40 -49 and 50 -59 years, to have performed the Pap smear two times within the last three years, were 2.857-fold (95% CI: 1.514 -5.393) and 2.302-fold (95% CI: 1.215 -4.363) higher, than rates for women aged 60 -69 years ( Table 2) .
Data of education level and occupation status were heterogeneously distributed for women from PB (p = 0.011; p = 0.014), but not for women from MS ( Table  2) : performance of the Pap smear test ≥ three times, was 2.83-fold (OR = 0.353; 95% CI: 0.131 -0.949) lower among women from PB with low educational level, than for women with high education level ( Table 2) . Women from PB who were not employed performed it once within three years, 3.03-fold (OR = 0.330; 95% CI: 0.163 -0.671) less often than did women who were employed (Table 2) . Marital status was a significant variable only for data obtained from women in MS (p = 0.002), but not for those in PB (Table 2) : Women without a stable relationship performed the Pap smear ≥ three times within the period of three years, about 2.18-fold (OR = 0.458; 95% CI: 0.290 -0.723) less often than did women who lived in a stable relationship (Table 2) .
In an age-adjusted regression model, education level and occupation status retained their heterogeneous (Table 3) .
Discussion
Present results indicated that high educational level, employment, and living in a stable relationship were independent variables that increased the chance of Pap smear performance among women in PB and MS. Compared with women from MS, women in PB were younger, were more often employed, lived more often in a stable relationship, and had performed the Pap smear less often during the last three years. The most different variable among both groups of women was education: more than 95% of women in MS were reported low educational level, and there was nobody in this group with high educational level, whereas in PB, about 60.0% and 40.0% of women had a low, intermediate or high educational level, respectively. This suggested that data regarding education were more homogeneously distributed among women from MS than among those from PB.
In the literature, education is one of the most-often identified independent variables: Many previous studies suggested a positive association of high educational level with performance of the Pap smear (Wang et al., 2010; Park et al., 2011; McFarland, 2013; Soneji and Fukui, 2013; Kristensson et al., 2014; Menvielle et al., 2014; Mermedo-Carrasco et al., 2015; Ricardo-Rodrigues et al., 2015; Chang et al., 2016; Farzaneh et al., 2017; Kelly et al., 2017) . However, two recent studies from Jordan and Saudi Arabia, as well as a study from India, revealed no association between education and Pap smear performance (Dinshaw et al., 2007; Rifai and Nakamura, 2015; Salem et al., 2017 ). An increased chance of Pap smear performance for women with higher educational levels, was also reported by most authors of Brazilian studies (Novaes et al., 2006; Muller et al., 2008; Albuquerque et al., 2009; Fernandes et al., 2009; Gasperin et al., 2011; Correa et al., 2012; Martínez-Mesa et al., 2013; Oliveira et al., 2014; Filha et al., 2016; Barbosa, 2017) . However, a study including 6,750 households in the state of São Paulo, and a study of 493 women from Piauí revealed that education was not significantly associated with performance of the Pap smear (Albuquerque et al., 2014; Amorim and Barros, 2014) . In the present study, women from PB with low educational level tended to less often perform the Pap smear two or more times during the last three years, compared with women with high educational level. Paradoxically, in MS, many more women had low educational level, but performed the Pap smear more often than did women in PB. In MS, variables other than education determined the frequency of Pap smear performance. Despite its significant heterogeneous distribution among women from PB, the education variable did not determine absolute frequency of Pap smear test performance of Brazilian women in this study.
Women from PB who were not employed tended to perform the Pap smear test less frequently than did employed women. This finding agrees with findings from previous studies performed in Botswana, Colombia, India and France, that reported an increased chance of Pap smear performance by employed women (Dinshaw et al., 2007; McFarland, 2013; Menvielle et al., 2014; Mermedo-Carrasco et al., 2015; Kelly et al., 2017) . A Chinese study, by contrast, did not show a significant association between occupation status and lifetime Pap smear performance (Wang et al., 2010) . Furthermore, in the study from Rifai and Nakamura (2015) more often than did employed women. In Brazil, the few studies that included occupation status returned different results: Similar to present results, studies based on data from distinct Brazilian regions and from the state Rio Grande do Norte, Northeast Brazil, revealed that employed women had a higher chance of Pap smear performance (Novaes et al., 2006; Fernandes et al., 2009) . Other previous studies, by contrast, performed in the states of Santa Catarina, South region, and Pernambuco, Northeast region, did not show an effect of occupation status on frequency of Pap smear performance (Albuquerque et al., 2009; Gasperin et al., 2011) . Present data suggested that women from MS who lived in a stable relationship performed the Pap smear more frequently than did women who did not live in a stable relationship. In the case of data from PB, the OR's had the same tendency in univariate analysis, but differences remained insignificant. In agreement with results for data from MS, most studies that included civil status as a socio-economic variable, revealed a positive association between living in a stable relationship and Pap smear performance (Dinshaw et al., 2007; Wang et al., 2010; Park et al., 2011; McFarland, 2013; Kristensson et al., 2014; Menvielle et al., 2014; Ricardo-Rodrigues et al., 2015) A study from the US also identified living in a stable relationship as an independent variable that increased the chance of Arab women to perform Pap smear (Roman et al., 2014) . Recent studies from Saudi Arabia and Iran, by contrast, did not show an association between civil status and Pap smear performance (Farzaneh et al., 2017; Salem et al., 2017) . Most Brazilian studies that included civil status in their analysis also showed that women who lived in stable relationships had a higher chance to perform Pap smear than did women who did not live in a stable relationship (Novaes et al., 2006; Gasperin et al., 2011; Albuquerque et al., 2009; Albuquerque et al., 2014; Amorim and Barros, 2014; Oliveira et al., 2014; Filha et al., 2016; Barbosa, 2017) . Two previous Brazilian studies, by contrast, did not show an association between civil status and Pap smear performance (Muller et al., 2008; Fernandes et al., 2009) .
Interestingly, in both unique Brazilian studies that did not reveal any association of education and Pap smear performance, living in a stable relationship significantly increased the chance of its performance (Albuquerque et al., 2014; Amorim and Barros, 2014) . This is comparable to women from MS in the present study: neither education nor occupation status significantly affected the chance of Pap smear performance, however, living in a stable relationship remained significant. Sexual activity and pregnancies of women who are married or live in any other kind of stable relationship may be associated with more visits to gynecologists from an early age and beyond. This, in turn, may lead more frequently to recommendation of Pap smear by physicians. However, the frequency of women who lived in a stable union was nearly the same in MS and PB. Furthermore, data from MS regarding occupation status and education were more homogenously distributed, compared to those from women from PB. Therefore, the effect of civil status may have become more important for women from MS. For women from PB, by contrast, heterogeneously distributed characteristics of education level and occupation status became more prominent than civil status.
This does not explain why women from MS performed the Pap smear than more often than women from PB. In the latter group, the frequency of women who had never performed the Pap smear was substantially higher. Differences of Pap smear performance two times within three years for women aged between 40 -49 and 50 -59, compared with women aged 60 were more prominent among women from MS than for those from PB. In their analysis of data from eight Latin American countries, Soneji and Fukui (2013) showed that women who visited a doctor during last 12 month before the study performed the Pap smear more frequently. The same variable was also positively associated with performance of Pap smear tests in previous Brazilian studies (Novaes et al., 2006; Albuquerque et al., 2009; Martinez-Mesa et al., 2013) . Similar, in studies from Denmark and the US, contact with health service or general practitioners had an important positive effect on women's frequency of Pap smear performance (Roman et al., 2014; Kristensson et al., 2014) . One hypothesis is that women in MS visited public health services more often and the Pap smear was more frequently recommended by physicians for this reason. An alternative hypothesis is that, compared with PB, more physicians in public health services in MS had the formation to perform the Pap smear, and that it was therefore more often recommended. The fact that a high percentage of women from MS and PB performed the Pap smear within the last three years, more often than recommended (≥ three times), could mean that their prevention behaviour was influenced by recommendations of medical stuff of local health care service centres of the study. It would be interesting in this context to understand in more detail the impact of doctor visits and recommendations on prevention behavior of women who have distinct educational levels, occupation status, and civil statuses.
An important limitation of the present study was the missing data regarding doctor visits and gynecological recommendations that can trigger women's prevention behavior. The study did not include data regarding women's number of children and sexual activity. These are all variables that can affect prevention behavior of cervical cancer. Furthermore, data regarding income was missing for women in MS. Data were sampled during different time periods. As Brazil is a country that suffered severe economic and demographic changes during recent years, this may have led to sample bias. Applied questionnaires and sampling methods were not identical for women in MS and PB. This may have caused an additional bias of sampled data.
In summary, the present data confirmed results of previous studies, establishing education, occupation status and civil status as important variables for women's performance of the Pap smear. In PB, higher educational level and positive occupation status were independent variables. Among women from MS, educational characteristics were highly homogenously distributed, and civil status was an independent variable. The data suggested that higher educational levels were positively associated with performance of the Pap smear in PB, but as women from MS had on average lower educational levels and performed it more frequently compared to women from PB, the impact of the variable education was not decisive for the absolute frequency of test performance. Future studies should clarify the ways recommendations from medical staff of public health care centers affect the decision of women who have different socio-economic background to perform the Pap smear.
Conflict of interest
There is no conflict of interest.
